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Abstract 
Literature on the subject of school resources and student outcomes tends to find that 
there is a positive relationship between both variables. Most literature uses per-pupil spending 
(PPS) or teacher salaries as a measure of school resources. While I have modeled both in my 
paper, my focus in this paper is on per-pupil spending. Using data from the Illinois State Board 
of Education from 2006-2016 and measuring student outcomes through average ACT scores, 
operational PPS is found to be insignificant, whereas instructional PPS is found to be positive 
and significant at the 5% level. Estimates suggest that a 1 standard deviation increase in 
instructional PPS leads to a 0.043 standard deviation increase in ACT scores. Teacher salary, 
another indicator of school resources, is positive and significant at the 5% level, where estimates 
indicate that a 1 standard deviation increase in this important variable is associated with a 0.05 
standard deviation increase in ACT scores. Though both of these indicators are associated with 
fairly modest increases in ACT scores, my estimates are consistent with most findings in the 
relevant literature, i.e. there is a positive relationship between student outcomes and school 
resources. These results carry important information that policymakers should have to better 
allocate resources in their quest to increase school quality. I argue that both access to 
instructional funding and monitoring school efficiency in utilizing funds are key to improvements 
in school quality. 
1.  Introduction 
The quality of public schools is continuously a topic with which policymakers and 
citizens are concerned. Communities want their schools to prepare their younger generations 
to enter the workforce or college when they finish high school. Strong communities have 
healthy schools that educate their children as well as keep them stimulated, busy and 
challenged as they grow into adults. Schools need to be competitive to neighboring schools 
because school quality motivates individuals to move into a given district or to stay in their 
current one (Ajilore, 2013), which can have an effect on tax revenue potential. Citizens who are 
parents of school-aged children are motivated to enroll their children into high quality school-
districts so the children will receive a good education (Black & Machin, 2011). Parents tend to 
research school quality in order to gain understanding about the educational opportunities 
available to children. School quality can be measured in many ways. One of the most popular 
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proxies for measuring school quality is the amount of school resources a school or district has 
available. School resources can be reflected through measurements such as student-teacher 
ratio, teacher salaries and per-pupil expenditures (PPS). I utilize PPS for my research, because it 
incorporates all resource indicators into one number, but I will also briefly discuss teacher 
salary and pupil-teacher ratio.  
Per-pupil spending is an indicator of the amount of resources that are spent by a school 
or district per student, per school year. It makes sense to rationalize that the more 
expenditures there are per student, the better the resources available to them will be and thus, 
student outcomes should be better than those students who receive less funding. Higher school 
spending in one district over another can allude to various things. The State of Illinois separates 
their measurement of PPS into two categories: instructional and operational. Specific 
definitions are provided in the appendix. Instructional spending includes anything involving 
instructing a student, specifically, the interactions between teachers and students. For 
example, an increase in instructional spending could mean that a district is spending more 
funding on more experienced teachers, teachers with higher levels of education, or perhaps 
just more teachers in general, leading to a decrease in student-teacher ratio. Research shows 
that a decrease in the student-teacher ratio increases student learning (Millimet & 
Rangaprasad, 2007).  
Operational spending, on the other hand, is the gross operating cost of a district divided 
by the number of students enrolled in the district. Thus, this includes instructional spending, 
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plus any other costs, such as building costs. Operational spending includes any costs that a 
district incurs, so it is very broad.  
In 1966, the Equality in Educational Opportunity (EEO) project, also known as the 
Coleman Report (Coleman et al., 1966), was published by the National Center for Educational 
Statistics. The report sparked a surge in literature regarding school resources and student 
outcomes. The Coleman Report essentially concluded that student achievement was not 
related to school quality in terms of per-student expenditures or other related measures. The 
Coleman Report found family indicators to be the most significant indicators of student success. 
Subsequent literature emerged on both sides of the spectrum, backing the Coleman report as 
well as disproving it. Several seminal papers were written in the 1980’s and 1990’s and will be 
discussed in the next section. Divergence in the literature is mostly due to functional form 
misspecification, varying estimation techniques and widely varying data sources. Additionally, 
some divergence occurs due to the nature of the estimates calculated. Some literature, e.g., 
study as well as Card and Krueger (1992) and Sander (1993, 1999), looks at correlations 
between school resources and student outcomes while other studies have looked at causal 
effects, which may exploit natural experiments. Krueger’s (1999) study on the causal effects of 
a student-teacher ratio experiment in Tennessee is a good example of this kind of study, which 
will be discussed more in the literature review.  
The question I’m asking in my research is whether or not school resources are 
significantly related to student outcomes. As stated before, intuitively, we would think there is 
a positive relationship between school spending and student achievement. Previous literature 
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has used national-level datasets or data from a specific state to answer this question. I have 
identified a couple of papers that research this question using data from the State of Illinois and 
will highlight them, though they are both from the 1990’s. A gap in literature that my research 
fills is that I provide newer evidence on this important question for the State of Illinois. In 
particular, I employ the most recent school level data from the State of Illinois, which is 
extremely important in light of the budget crisis the state experienced (Egan, 2017).   
Using 10 years of panel data on public high schools from the Illinois State Board of 
Education from the 2005-2006 to the 2015-2016 school years, I find that school resources, 
represented by instructional per-pupil spending and teacher salaries, have a positive and 
statistically significant impact on high school student ACT scores. Operational per-pupil 
spending is found to be statistically insignificant. Racial indicators such as the percentage Black 
and percentage Hispanic as well as an indicator of family background, percentage low income, 
were found to be negative and statistically significant with respect to student ACT scores.   
The structure of the paper is as follows. The next section provides context into the 
current situation in the State of Illinois with respect to school funding. Section 3 provides a 
review of previous literature. Sections 4 and 5 will cover my theoretical and empirical models. 
In section 6, I will discuss my data and in section 7 I will talk about my results and analyses. 
Then, I will conclude the paper and discuss policy implications. 
2. Education Spending in the State of Illinois 
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The topic of school funding and student achievement is an especially relevant and 
current issue in Illinois. The state of Illinois was in a 2-year budget impasse from the summer of 
2015 to the summer of 2017, which created negative consequences on agencies and schools 
throughout the state, due to budget cuts or threats of budget cuts (Reboot Illinois, 2017). 
Additionally, with budget cut threats at the federal level due to the new administration’s 
policies, there is even more uncertainty about funding for schools. In the year 2015, the 
average school district in Illinois was funded 67.4% by local funding, mostly coming from local 
property taxes, 24.9% from State funding and 7.7% from Federal funding (Illinois State Board of 
Education, 2017). Images for some State of Illinois public education statistics can be seen in the 
Figures section at the end of this paper.  
With almost 25% of school district funding coming from the State, we can understand 
why school districts are worried and have been rallying at the capitol during the budget 
stalemate (Petrella, 2016). Many school district administrators find that the formula the state 
uses to disperse funds to districts is unfair (Shepherd, 2017). However, while 25% may seem 
like a high percentage of funding for districts to rely on from the State, according to Funding IL’s 
Future (2017), a coalition of supporters of the education funding repeal, Illinois districts have 
the lowest share of education funding that comes from the state level in the country. This 
means that districts rely heavily on property taxes, which creates inequality gaps in funding 
across the state as wealthier districts are naturally able to spend more money on their schools.  
According to a report published in February 2017 by the Illinois School Funding Reform 
Commission, only 2 states, North Dakota and Nevada, have larger gaps in spending between 
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the poorest and wealthiest districts (Baker et al., 2016). Additionally, according to the report, 
“only one in three [Illinois] elementary school children performs on grade level in reading and 
math and half of Illinois public high school graduates either do not go to college or need 
remediation upon enrollment” (Illinois School Funding Reform Commission, 2017).  
  Policymakers have been working on passing legislation to overhaul Illinois’ education 
funding formula, which has not been revamped in 20 years, though gaining traction on the 
legislation is proving to be problematic. In August 2017, Governor Rauner vetoed the most 
recent measure to reform Illinois education funding (Arnold, 2017). Previous measures have 
been taken in recent years but have faulted due to disagreements about increasing the State’s 
spending. The Illinois School Funding Reform Commission’s report calculates that an additional 
$3.5 billion in state aid (on top of the $11 billion currently spent) is what is needed for all school 
districts in the state to be funded at the “adequacy target”. Supporters of increasing school 
funding argue that state aid needs to be reformulated such that state funding is increased for 
lower income districts in an effort to narrow the spending disparity between low-income and 
high-income districts (Illinois School Funding Reform Commission, 2017). Thus, the question 
posed in this paper is as relevant as ever: Do increases in school resources really affect student 
outcomes?  
3. Review of Literature  
Literature on the effects of educational expenses is mixed, with some literature finding 
that there is an effect of increased expenditures on student outcomes and some literature 
stating that there is no significant impact of increased per-student expenditures on student 
7 
 
outcomes. On the side finding no relation between spending and outcomes, Hanushek (1986, 
1996, 1998) finds no relation between per-student spending and student outcomes in 
numerous papers. In his works, he concludes that there is little evidence that lowering class 
sizes, hiring more experienced teachers or requiring teachers to pursue graduate classes for 
tenure requirements has any positive effect on student achievement. Additionally, he argues 
that schools do not operate efficiently, thus there is no guarantee that increased school 
resources will necessarily aid with education outcomes. Hanushek (1998) argues that 
“alternative incentive schemes” are a good approach to improving achievement. For example, 
providing merit pay to teachers who have proven to improve student performance.  
While there does exist some literature, such as Hanushek’s work, which contends that 
school resources do not really matter when it comes to student achievement, there is a 
significant amount of literature finding the opposite. Several studies use per-pupil spending 
(PPS) as a variable of interest to determine the significance of school resources on standardized 
test scores. Using this methodology, Eide & Showalter (1998) use national data and show that 
PPS is positively related to an increase in math test scores. Using a quantile regression 
approach, they determine that the most significant effect occurs at the lowest scoring quantile. 
Fairchild (1984) uses a cross-section of Los Angeles elementary schools to determine the 
relationship between PPS and achievement scores at various grade levels. He finds that PPS is 
positively related to achievement scores. Sun (2014) uses state-level panel data and finds that 
PPS is positively related to 4th grade reading and math test scores. Using state-level panel data 
and fixed-effects estimation, Ram (2004) finds that PPS has a positive and significant impact on 
SAT scores, and the effects are larger for math scores than for verbal scores.  
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Jackson, Johnson and Persico (2016) used the U.S. Panel Study of Income Dynamics to 
study the relation between increased PPS and the outcomes of educational and adult labor 
market outcomes. They find that increased PPS is associated with reductions in student-teacher 
ratios, longer school years, and increased teacher salaries, and that these school resource 
developments improve both student educational attainment and labor market outcomes for 
the low-income children. Their estimates suggest that increasing PPS each year of low-income 
students’ 12 years of public school would lead to 0.46 more years of completed education, 9.6% 
higher earnings and a 6.1 percentage point reduction in adult poverty, which would help to 
eliminate achievement gaps between low-income students and affluent students.  
Other studies use different measures of school resources but yield similar results. For 
example, Krueger (1999) uses panel data from Tennessee to determine the impacts of lower 
class sizes on test scores. Krueger uses data from the Student-Teacher Achievement Ratio 
(STAR) project, which was a large-scale experiment on class size performed in Tennessee 
beginning in the 1985-1986 school year in which students were randomly assigned into a small 
class, regular-sized class or a regular-sized class with a teacher’s aide. He finds that lower class 
sizes are negatively correlated with standardized test scores, meaning that with lower class 
sizes, standardized test scores increased (Krueger, 1999). Using data from the 1980 Census as 
well as school data from the Biennial Survey of Education, Card and Krueger (1990) were 
interested in the effects of student-teacher ratios and teacher salaries on labor market 
outcomes. They find that higher school quality, as measured through student-teacher ratios 
and teacher salaries, is correlated with higher labor market outcomes as students enter the 
workforce.  
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In the 1990’s, Sander published a couple of studies relating expenditures and student 
achievement in the state of Illinois. In 1999, Sander conducted a study using a cross-sectional 
data set from 1996 and OLS and 2SLS estimation techniques. Student outcomes were measured 
by third and eight grade standardized test scores and school resource variables were per-pupil 
spending, average teacher salary and average class size. Sander (1999) found a modest positive 
relationship between both PPS and average teacher salary and on eighth grade math scores, 
using eighth grade Illinois Goal Assessment Program (IGAP) scores from 1996. Scores for this 
test have a possible range of 0-500, with the mean score being at 250. He found that with a 
$1000 increase in PPS, test scores increased by about seven points and a $1000 increase in 
average teacher salary increased test scores by two points.  
In his 1993 work, Sander studied high school education outcomes in the form of ACT 
scores and high school graduation rates, using data from the 1989-1990 school year. In this 
study, he uses average teacher salaries and pupil-teacher ratio to measure school resources, to 
which he finds that teacher salary has a positive effect on ACT scores and pupil-teacher ratio 
has a negative relationship, following other literature. He also determines that socioeconomic 
and family economic background heavily influence academic achievement. Thus, I include a few 
of these variables in my study as well. Sander’s results show that a 10% increase in teacher 
salary increases ACT scores by 1% and a 10% decrease in student-teacher ratio results in a 0.4-
0.6 percent increase in ACT scores (Sander, 1993). Though modest, these results support the 
literature finding that expenditures can have significant effects on educational outcomes.   
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4. Theoretical framework 
Education is an important link to a more productive labor force, economic growth and a 
healthier society. Hanushek (1986) described the theory behind education well stating that 
“…the theory is that more schooling makes people more productive in the labor market, better 
able to participate in democracy, and better consumers.” Perhaps the trailblazer on theory of 
the economics of educational attainment was Gary Becker’s work in human capital. Becker 
(1962) describes education as foregoing current work to acquire human capital which will yield 
higher rates of return. He states that education is an investment of time for better future 
earnings.  
Most studies use a form of a general education production function to measure various 
impacts on education related topics, such as student outcomes. A general educational 
production function for measuring student outcomes, Y=g(s,f),  is typically a denoted by student 
outcomes as a function of school characteristics and family background characteristics. Linearly, 
this looks something like this one borrowed from Krueger (1999): 
𝑌𝑖𝑗 =  𝛼𝑆𝑖𝑗 +  𝛽𝐹𝑖𝑗 +  𝜖𝑖𝑗 (1) 
Where 𝑌𝑖𝑗 is achievement level of student i in school j, 𝑆𝑖𝑗 is a vector of school 
characteristics, 𝐹𝑖𝑗 is a vector representing the family background of student i in school j and 𝜖𝑖𝑗 
is the stochastic error. Most previous literature has used test scores to measure student 
outcomes, though some have used educational attainment or adult earnings. Additionally, most 
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previous literature uses per-pupil spending as a measure of school resources, with some 
literature using other measures such as pupil-teacher ratio or teacher salaries.  
The advantage to the educational production function is that it has been used by 
hundreds of papers in the past and has thus proven itself through the test of time. Additionally, 
the production function is versatile in what variables can be included or excluded. Perhaps the 
strongest advantage to the model is the strong theory in existence backing its use. The 
disadvantage to the model is that because it is so versatile, omitted variables is something to be 
concerned with. Though there exists a handful of variables that researchers typically include in 
these functions, other variables used vary quite a bit. It is impossible to account for all factors 
that affect educational achievement outcomes, but we can try our best to tell as much of the 
story as possible with the usage of educational production functions.  
5. Empirical Model  
As this methodology has been used in all previous literature I have found, I will utilize an 
education production function with several explanatory variables as well. The education 
production function typically captures the most important elements affecting student 
achievement, related to family and school characteristics. The empirical model I will employ will 
include both school and district level-variables. I plan to use a panel fixed-effects estimation 
technique on my model, where I control for both individual fixed-effects and time fixed-effects. 
Fixed-effects estimation will allow me to control for unobserved factors that do not vary over 
time such as individual-specific characteristics. 
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Expanding model (1), my empirical model is as follows: 
𝐴𝐶𝑇𝑖𝑡 = 𝛽0 +  𝑋𝑖𝑡𝛽1 +  𝑆𝑖𝑡𝛽2 +  𝐷𝑖𝑡𝛽3 +  𝜌𝑡 + 𝛼𝑖 + 𝑣𝑖𝑡  (2) 
Where the dependent variable 𝐴𝐶𝑇𝑖𝑡 is the average ACT score in school i in year t. 𝑋𝑖𝑡 is 
a vector of student and family characteristics such as racial indicators, percentage of limited 
English proficiency students, percentage of low-income students and parental involvement.  
𝑆𝑖𝑡 represents a vector of school characteristics such as total school enrollment, 
student-teacher ratio, per-pupil spending, average teacher salaries, and instructor educational 
attainment. 𝐷𝑖𝑡 represents a vector of district financial characteristics such as variables 
accounting state aid, federal aid and school district tax rate. The control variables also include a 
separated time period intercept 𝜌𝑡 and an unobserved time-constant individual effect 𝛼𝑖. 
Finally, 𝑣𝑖𝑡 represents the usual error term. 
Expanding equation (2), the econometric representation of my empirical model is as 
follows (omitting the it subscripts for simplicity):  
𝐴𝐶𝑇 =  𝛽0 + 𝛽1𝐵𝑙𝑎𝑐𝑘 +  𝛽2𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐 +   𝛽3𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡 +  𝛽4𝐿𝐸𝑃 +  𝛽5𝐿𝑜𝑤𝐼𝑛𝑐 +
𝛽6𝑃𝑎𝑟𝑒𝑛𝑡𝐼𝑛𝑣 +  𝛽7𝑀𝐴𝐷𝑒𝑔𝑟𝑒𝑒 +  𝛽8𝑃𝑇𝑟𝑎𝑡𝑖𝑜 +  𝛽9𝑇𝑒𝑎𝑐ℎ𝑒𝑟𝑆𝑎𝑙𝑎𝑟𝑦 +  𝛽10𝑆𝑡𝑎𝑡𝑒𝐴𝑖𝑑 +
 𝛽11𝐹𝑒𝑑𝑒𝑟𝑎𝑙𝐴𝑖𝑑 + 𝛽12𝑇𝑎𝑥𝑅𝑎𝑡𝑒 +  𝛽13𝑃𝑃𝑆 +  ∑ 𝜌𝑡
9
𝑡=1 𝑌𝑒𝑎𝑟_𝑡 + 𝛼𝑖 + 𝑢        (3) 
Table 1 shows the expected signs on the variables. Variable descriptions from the Illinois 
State Board of Education are shown in the appendix. The variable of interest, per-pupil 
spending is defined by the ISBE in two measurements. The first one is operational PPS, which is 
the gross operating cost of a school district, divided by the number of students enrolled in the 
district. The other measure is instructional PPS, which is defined as teacher to pupil interactions 
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in an instructional setting. I hypothesize PPS to be positive and statistically significant for both 
measures. Also of interest to look at, though not the focal point of this study, is average teacher 
salaries. This is a measure that is highlighted in some previous literature as a measure for 
school resources as well. 
Table 1. 
Variable Expected Sign 
ACT Scores Dependent 
% Black - 
% Hispanic - 
% Limited English Proficiency students - 
% Low-Income students - 
Parental Involvement (Scale 1-100) + 
Total school enrollment + 
Pupil-teacher ratio - 
Per-pupil spending + 
Average teacher salaries + 
Instructor educational attainment (MA+ Degree) + 
% District Revenue from State +/- 
% District Revenue from Federal +/- 
School District Tax Rate  +  
 
6. Data 
I use 10 years of panel data from the Illinois State Board of Education (ISBE) from the 
2005-2006 school year to the 2015-2016 school year. The data includes almost every public 
high school within the state of Illinois. Collecting data starting at the 2005-2006 school year was 
a good starting point to continue off of the last wave of literature on this research, which 
happened in the mid to late 2000’s. Many variables were collected with regards to variables 
used in previous literature and are included in my model. I find it important to address, as a 
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data limitation, that though my study is conducted at the school level, some of my variables 
were only reported at the district level, while others I was able to collect at the school level. 
However, many of the districts used in my data set consist of only a high school and no 
elementary or junior high schools, so in essence, for many of the observations, the district level 
is the same as the school level. Variables collected at the district level are MA+ Degree, average 
teacher salary, state aid percentage, federal aid percentage, instructional per-pupil spending 
and operational per-pupil spending.  
School level variables are average ACT scores, percentage black, percentage Hispanic, 
school enrollment, percentage limited English proficiency, percentage low income, parental 
involvement and pupil-teacher ratio. District tax rate is intended to be collected at the district 
level. Table 2 indicates summary statistics for the variables.  
For the data used in my study, the average ACT score is 19.75 with 7,177 observations. 
Interestingly, the average percentage of low-income students in high schools across the State of 
Illinois is 40.6%, with the minimum being 0 and the maximum being 100. Thus, we can see 
there is a large income disparity in the state. Average parental involvement is 93.7%, meaning 
that on average, 93.7% of students’ parents have at least one interaction with their child’s 
teachers during the school year regarding the student’s academics. The specific definition for 
this can be found in the Appendix. Average teacher salary is $58,409, but the disparity is large 
for this variable as well. Average instructional PPS is $6,366, with a wide disparity between 
minimum and maximum. Average operational PPS is $10,911 and this variable also shows a 
very wide disparity between minimum and maximum values.  
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Table 2. – Summary Statistics 
Variable Observations Mean Std. Dev.        Min. Max. 
Average ACT School 7,177 19.74658     2.415122   11.8        30.2 
School Black % 7,177     15.57917     28.36564 0 100 
School Hispanic % 7,177     11.61718      19.6108           0 100 
School Enrollment 7,177     961.909     978.4965          18 11371 
Limited English Proficiency % 7,177     1.787697      3.88999           0 46.6 
Low Income % 7,177     40.62653     26.48491           0 100 
Parental Involvement % 7,109 93.69574      10.3241 10.3 100 
MA+ Degree % 6,509     49.74741     18.74506           0 95.6 
Pupil-Teacher Ratio 6,498     16.77725     3.985767 4.8 63 
Avg. Teacher Salary 6,509     58408.93     15218.19 26262    116044 
State Aid District % 7,126      22.6347     13.75163 .7 81.4 
Federal Aid District % 7,126     8.687454     6.159142 0 59 
District Tax Rate 7,125     3.911166     1.313504 0 14.95 
Instructional PPS 7,150 6366.292     1853.785 1640 14944 
Operational PPS 7,150 10911.89     3043.982 4290 28355 
 
7. Analysis & Results 
Estimated results based on Equation (3) are shown in Table 3. All variables have been 
standardized to obtain beta coefficients and have been corrected for heteroskedasticity using 
robust standard errors1.  The model was first estimated using Pooled OLS, which is shown in 
column 1. After conducting the Hausman test on the fixed-effects and random-effects models, I 
determined that fixed-effects was the more appropriate estimation technique as the p-value of 
the Hausman test is essentially 0, so the random effects estimator is inconsistent. Fixed-effects 
estimates are shown in columns 2, 3 and 4. In addition to fixed effects, I have controlled for 
                                                          
1 Variables were standardized by subtracting off variable means and dividing by their standard 
deviations. By doing this, z-scores were computed and then a regression using the z-scores was run. 
Wooldridge (2013), suggests using standardized (beta) coefficients when using a test score variable, 
such as ACT, because the scoring scale for standardized tests can be arbitrary and difficult to interpret. 
By using beta coefficients, we can interpret coefficients by their standard deviations, which can provide 
us a bit more context.  
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time fixed-effects in these models. In contrast to estimates in column 2, which use specification 
in equation (3), in column 3 I added an additional quadratic term for the variable Pupil-Teacher 
Ratio. The latter is the column of results I will focus my discussion on. Column 4 uses 
operational per-pupil spending as the variable of interest, and we can see from the results that 
operational per-pupil spending is insignificant in the model.  
Table 3.  
 (1) 
(POLS) 
(2) 
(Fixed Effect) 
(3) 
(Fixed Effect 2) 
(4) 
(Fixed Effect 3) 
 ACT ACT ACT ACT 
Black -0.455*** -0.529*** -0.534*** -0.543*** 
 (0.0138) (0.115) (0.115) (0.117) 
     
Hispanic -0.116*** -0.0994* -0.103* -0.0959* 
 (0.0142) (0.0533) (0.0533) (0.0538) 
     
Enrollment 0.160*** 0.0881*** 0.0886*** 0.0802*** 
 (0.00932) (0.0264) (0.0264) (0.0250) 
     
Limited English -0.180*** -0.0437* -0.0437* -0.0406* 
 (0.0139) (0.0225) (0.0225) (0.0216) 
     
Low Income -0.532*** -0.106*** -0.105*** -0.108*** 
 (0.0154) (0.0223) (0.0224) (0.0227) 
     
Parental Involvement 0.0224*** 0.000293 0.000415 0.00253 
 (0.00789) (0.00666) (0.00666) (0.00672) 
     
MA+ Degree 0.0381*** 0.0229 0.0237 0.0232 
 (0.0121) (0.0161) (0.0162) (0.0163) 
     
P-T Ratio 0.0137 0.0237* 0.0233* 0.0236* 
 (0.0102) (0.0137) (0.0135) (0.0137) 
     
P-T Ratio^2 -0.0435***  -0.00403 -0.00268 
 (0.00548)  (0.00656) (0.00657) 
     
Teacher Salary 0.0942*** 0.0517** 0.0503** 0.0688*** 
 (0.0164) (0.0238) (0.0240) (0.0239) 
     
State Aid District -0.0887*** 0.0197 0.0193 0.0253 
 (0.00940) (0.0222) (0.0222) (0.0221) 
     
Federal Aid District 0.112*** 0.00908 0.00886 0.0111 
 (0.00988) (0.0114) (0.0115) (0.0114) 
     
Tax Rate District 0.0464*** 0.0636*** 0.0639*** 0.0663*** 
 (0.00798) (0.0165) (0.0166) (0.0164) 
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Instructional PPS 0.182*** 0.0422** 0.0431**  
 (0.0128) (0.0189) (0.0189)  
     
Operational PPS    0.00928 
    (0.0171) 
R2 0.724    
F 1193.7 15.37 14.68 14.99 
N 6385 6385 6385 6385 
Standard errors in parentheses 
* p<0.10, ** p<0.05, *** p<0.010 
 
The dependent variable is the average ACT scores for public high schools in Illinois. The 
results in column 3 show that the statistically significant variables from the fixed-effects 
estimation are percent Black, percent Hispanic, school total enrollment, limited English 
proficiency, percentage low income, pupil-teacher ratio, teacher salary, district tax rate and 
instructional per-pupil spending. I found that parental involvement, percentage of teachers 
with a Master’s Degree or higher, the quadratic on pupil-teacher ratio and percentage of 
funding coming from state aid and federal aid are insignificant variables in my model.  
The beta coefficient on percent black is negative and statistically significant at the 1% 
level. We can see in column 3 that a 1 standard deviation increase in the percentage of black 
students in a school, at the expense of whites, results in a .534 standard deviation decrease in 
average ACT scores for that school. For Hispanic, significant at the 10% level, we see that a 1 
standard deviation increase in percentage Hispanic, relative to whites, results in a .1 decrease in 
ACT scores. School total enrollment is significant at the 1% level and implies that a 1 standard 
deviation increase in school total enrollment causes a .09 standard deviation increase in ACT 
scores. This is an interesting result as most literature finds this variable to be negative. 
However, thinking about the state of Illinois, it may make sense that an increase in enrollment 
increases ACT scores. Illinois is made up of many small, rural schools across the state, which 
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operate on minimal funding and which offer far fewer courses than larger schools. Many of 
these schools do not offer an extensive selection of electives, higher level classes or Advanced 
Placement (AP) courses like suburban Chicago schools may do. Additionally, these schools may 
pay lower salaries than schools in larger districts. Thus, larger schools may have the means to 
offer a wider variety of academics, or may be able to pay teachers more and this may be related 
to the positive sign on ACT scores.  
Limited English Proficiency (LEP) and low income both have negative signs and are 
statistically significant, which follows previous literature accordingly. The negative sign on 
limited English proficiency is, perhaps, due to more of a school’s funding needing to be 
allocated to those students for bilingual teaching or additional English language training. The 
coefficient on Limited English Proficiency indicates that at 1 standard deviation increase in the 
percentage of LEP students is related to a .04 standard deviation decrease in ACT scores, 
whereas the coefficient on low-income is associated with a .1 standard deviation decrease in 
ACT scores.  
Pupil-teacher ratio came out interestingly in the results. Typically, literature reports a 
negative relationship between P-T ratios and student outcomes, indicating that an increase in 
class sizes negatively impacts student achievement. In my data, I find a positive and statistically 
significant coefficient on this variable, however when I added in a quadratic term I found a 
negative relationship. This could mean that as the student-teacher ratio increases, it could 
actually be a good thing for students to have more peers in their classes until a certain point, 
where the effects become negative. The estimated slope for these variables is -.01524. Thus, a 
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one standard deviation increase in P-T ratio is related to a .01524 standard deviation decrease 
in ACT scores2. Teacher salary, another indicator of school resources, is positive and significant 
at the 5% level with a standardized coefficient of 0.0503, meaning that a 1 standard deviation 
increase in teacher salary is associated with a 0.0503 standard deviation increase in ACT scores. 
Because teacher salary is actually included in both the instructional and operational PPS 
variables and thus, may be a source of perfect collinearity in the variables3, I have included a 
regression omitting teacher salary to compare the results, which is shown in appendix B. The 
results from regression 3 from appendix B are very similar. The only result that varies is that in 
the regression omitting teacher salary, the variable MA+ Degree becomes significant at the 10% 
level, whereas in my reported results it is insignificant. The coefficient, however, is very similar. 
By the same logic, one could make the argument that pupil-teacher ratio is also closely related 
to instructional and operational PPS, since we may assume that schools with more resources 
have the ability to operate with lower class sizes. Thus, a regression omitting pupil-teacher ratio 
is included in Appendix C. There are, however, no noteworthy differences between my 
reported results in column 3 and my results in Appendix C, as any changes in the coefficients 
are minor and all coefficients maintain the same significance levels.  
For the sake of being thorough, one final regression is included eliminating both teacher 
salary and pupil-teacher ratio from the regressions. These results can be found in appendix D. 
                                                          
2 The estimated slope is calculated as: 
∆?̂?
∆𝑥
≈ ?̂?1 + 2?̂?2?̅?. 
3 Separating out school quality indicators into different regressions is discussed in depth by Card and Krueger 
(1992), in which they discuss the threat of multi-collinearity imposed by controlling for multiple variables that are 
similarly related. 
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The major differences between my reported results and these results are that limited English 
proficiency becomes significant at the 5% level instead of my reported 10% level. Additionally, 
the variable MA+ Degree becomes significant at the 10% level, whereas in my reported results 
it is insignificant, but the coefficients are very similar.  
District tax rate is a new variable that I added into the model that I have not previously 
seen in literature, but thought may provide interesting insight. The variable is positive and 
significant at the 1% level and is fairly large in comparison with other variables, indicating that a 
1 standard deviation increase in the district tax rate increases ACT scores by .064 standard 
deviations. This is an interesting result when looking at options for increasing school funding. 
The data indicates that, perhaps, increasing local funding through a local tax increase leads to a 
greater impact than having a larger portion of funding come from state or federal funds, both 
of which I found insignificant in the model. This can be attributed to the possibility that when 
local taxpayers vote on an increase in tax rates, they are supportive and provide “buy-in” to 
their local schools, whereas schools that rely more heavily on state and federal funding may not 
have as much support from the community.  
The variable of interest in the model is per-pupil spending, which is used as an indicator 
for school resources. I found that operational per-pupil spending was insignificant in column 4, 
whereas instructional per-pupil spending was significant at the 5% level in column 3. This is an 
interesting result, as this indicates that increases in per-pupil spending, for the data used in this 
study, is only significant when used for funding which directly impacts students academically. 
Operational expenditures are measured as gross expenditures per pupil and include direct as 
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well as indirect costs, such as building costs. Thus, increases in operational per-pupil spending 
do not appear to result in a significant impact on student outcomes as much as funds that 
impact only the instruction process. However, instructional per-pupil spending is positive and 
significant and implies that a 1 standard deviation increase in instructional per-pupil spending is 
related to a 0.0431 standard deviation increase in ACT scores.  
Something to note in my research is the potential for endogeneity in the school 
resource variables, as one can argue there might be an endogenous relationship between 
school resources and student performance. A fix for this issue would be to implement an 
instrumental variable technique, however, valid instruments are difficult to find in this setting. 
The focus of my research is on correlation not causation between the variables, so this 
diminishes the issue of endogeneity in the variables.  
Overall, the results of my paper fall closely in line with previous literature. Specifically 
looking at Sander’s works in the 1990’s in which he used Illinois data, he also finds that school 
resources have significant effects on educational outcomes. While Sander (1993) does not use 
per-pupil spending in this paper, he does use teacher salary as a proxy for school resources. The 
most notable similarity in our works is that Sander finds teacher salary to be positive and 
significant, stating that a 10 percent increase in teacher salary would lead to a 1 percent 
increase in ACT scores. In my work, I find that a 1 standard deviation increase in teacher salary 
leads to a .05 standard deviation increase in ACT scores. Thus, while my results are reported in 
the standardized format, the variable is significant in both studies. Additionally, Sander finds 
Black, Hispanic and percentage low-income to be negative and statistically significant. Sander 
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(1999) finds that both per-pupil spending and teacher salary have positive effects on eighth 
grade math test scores, though he finds them to be modest. In this research, he finds that per-
pupil spending would have to more than double to increase test scores by one standard 
deviation. This is similar to my study, as I find both variables to be positive but not by a 
staggering amount.  
8. Conclusions, Discussions and Policy Implications 
With the Coleman Report being over 50 years old and many of the seminal papers in this 
area of research being 20-30 years old, a fresh look into the relationship between school 
resources and student outcome is warranted, especially with the current budget climate in the 
state of Illinois. Thus, I find it important to understand the implications of such education policy 
in the state of Illinois moving forward. Literature on the subject of school resources and student 
outcomes tends to find that there is a positive relationship between school resources and 
student outcomes. Using data from the Illinois State Board of Education from 2006-2016, 
operational PPS is found to be insignificant, whereas instructional PPS is found to be positive 
and significant at the 5% level with respect to student ACT scores, indicating that a 1 standard 
deviation increase in instructional PPS leads to a 0.0431 standard deviation increase in ACT 
scores.  
The policy implications of this research are that this information can provide Illinois 
policymakers and voters with information on importance of school quality with respect to 
student outcomes, especially when it comes time to vote on education funding policy at the 
district and state levels. My study, which looks at just Illinois schools, follows most literature in 
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finding a relationship between per-pupil spending and student outcomes, though the 
relationship is only found for instructional spending. Thus, policymakers should consider school 
funding increases if looking to improve student outcomes, but should work to ensure schools 
are using funds efficiently and consider appropriating funding specifically for more instructional 
use. If funds are used more efficiently, the impact of PPS increases could potentially be even 
larger. This study shows that, in terms of improving ACT scores, additional funding for schools 
does provide humble increases in scores, as long as the increased funding goes towards 
instructional resources, such as increased teacher salaries or more experienced teachers.  
This research shows that while funding for schools is, indeed, a very important indicator 
of student outcomes, it is important to make sure that funds are being used in the most useful 
and efficient manner. Additionally, what may work in one school may not work in another, so 
administrators and policymakers should understand that money may not always be the answer. 
Perhaps improving student outcome is not as straightforward as simply adding funding to 
schools. Reworking the money and resources that are already available to a school may be of 
greatest importance when looking to increase student academic achievement levels. Perhaps 
another answer to improving student achievement is to look outside the classroom into what 
socioeconomic environment students are exposed to. When communities work to improve 
themselves through poverty alleviation, community empowerment, crime reduction, increasing 
employment etc., these environmental changes will very likely trickle into the classrooms, seen 
through increased academic achievement.   
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Appendix A. Variable Definitions – as defined by the Illinois State Board of Education 
Percentage of students for each racial-ethnic group - the count of students belonging to a 
particular racial/ethnic group, divided by the total fall enrollment, multiplied by 100.  
Enrollment total - the total student enrollment in the school and district in the fall of the school 
year.  
Limited-English-proficient students - students who have been found to be eligible for bilingual 
education. The percentage of limited-English-proficient students is the count of limited-English-
proficient students, divided by the total fall enrollment, multiplied by 100.  
Low-income students - receive or live in households that receive Supplemental Nutrition 
Assistance Program (SNAP) or Temporary Assistance to Needy Families (TANF); are classified as 
homeless, migrant, runaway, Head Start, or foster children; or live in a household where the 
household income meets the U.S. Department of Agriculture income guidelines to receive free 
or reduced-price meals. The percentage of low-income students is the count of low-income 
students, divided by the total fall enrollment, multiplied by 100.  
Parental Involvement - percentage of students whose parents or guardians have had one or 
more personal contacts with the students’ teachers during the school year concerning the 
students’ education, and such other information, commentary, and suggestions as the school 
district desires.  For the purposes of this paragraph, “personal contact” includes, but is not 
limited to, parent-teacher conferences, parental visits to school, school visits to home, 
telephone conversations, and written correspondence.   
Percentage of teachers with a master’s degree and above - the sum of all full-time equivalent 
classroom teachers with master’s degrees and above in the district, divided by the total number 
of full-time equivalent classroom teachers, multiplied by 100. 
Pupil-teacher ratio - the fall enrollment for the school year divided by the number of full-time 
equivalent classroom teachers in the district. Teachers classified as special education teachers 
are excluded. 
Average teacher salary - the sum of the salaries for all classroom teachers divided by the 
number of full-time equivalent classroom teachers. 
General State Aid - the amounts received from the state for the general apportionment (flat 
grants) and the equalization portions of the State Aid Formula, as authorized in Section 18-8.05 
of the School Code.  
General Federal Aid - federal funding (federal programs, grants, and contracts). 
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Total school tax rate - an indication of district effort, is the district’s total tax rate for education 
(per $100) as shown on local property tax bills. 
Instructional expenditure per pupil - instructional expenditures divided by the nine-month 
average daily attendance. “Instruction” includes activities dealing with the teaching of pupils or 
the interaction between teachers and pupils. Teaching may be provided for pupils in a school 
classroom or in another location, such as a home or hospital and may include other learning 
activities. It may also be provided through some other approved form of communication, such 
as television, radio, telephone, or correspondence. Included here are the activities of aides or 
assistants of any type (clerks, graders, teaching machines, etc.), who assist in the instruction 
process. 
Operating expenditure per pupil - the gross operating cost of a school district (except summer 
school, adult education, bond principal retired, and capital expenditures) divided by the nine-
month average daily attendance for the regular school term. 
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Appendix B. Fixed-Effects Estimates with teacher salary variable omitted. 
 (1) 
 ACT_sd 
Black -0.528*** 
 (0.115) 
  
Hispanic -0.0975* 
 (0.0532) 
  
Enrollment 0.0884*** 
 (0.0268) 
  
Limited English -0.0458** 
 (0.0227) 
  
Low Income -0.107*** 
 (0.0224) 
  
Parental Involvement 0.000425 
 (0.00668) 
  
MA+ Degree 0.0288* 
 (0.0159) 
  
P-T Ratio 0.0230* 
 (0.0135) 
  
P-T Ratio^2 -0.00505 
 (0.00650) 
  
State Aid District 0.0205 
 (0.0222) 
  
Federal Aid District 0.00672 
 (0.0114) 
  
Tax Rate District 0.0637*** 
 (0.0165) 
  
Instructional PPS 0.0515** 
 (0.0186) 
  
F 14.51 
N 6385 
Standard errors in parentheses 
* p<0.10, ** p<0.05, *** p<0.010 
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Appendix C. Fixed-Effects Estimates with pupil-teacher ratio variable omitted. 
 (1) 
 ACT_sd 
Black -0.533*** 
 (0.116) 
  
Hispanic -0.0991* 
 (0.0534) 
  
Enrollment 0.0900*** 
 (0.0264) 
  
Limited English -0.0423* 
 (0.0221) 
  
Low Income -0.105*** 
 (0.0223) 
  
Parental Involvement 0.000806 
 (0.00672) 
  
MA+ Degree 0.0248 
 (0.0162) 
  
Teacher Salary 0.0532** 
 (0.0238) 
  
State Aid District 0.0170 
 (0.0222) 
  
Federal Aid District 0.00752 
 (0.0114) 
  
Tax Rate District 0.0644*** 
 (0.0165) 
  
Instructional PPS 0.0428** 
 (0.0190) 
  
F 16.09 
N 6396 
Standard errors in parentheses 
* p<0.10, ** p<0.05, *** p<0.010 
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Appendix D. Fixed-Effects Estimates with pupil-teacher ratio and teacher salary variables 
omitted. 
 (1) 
 ACT_sd 
Black -0.526*** 
 (0.116) 
  
Hispanic -0.0928* 
 (0.0533) 
  
Enrollment 0.0896*** 
 (0.0269) 
  
Limited English -0.0446** 
 (0.0223) 
  
Low Income -0.107*** 
 (0.0223) 
  
Parental Involvement 0.000772 
 (0.00675) 
  
MA+ Degree 0.0301* 
 (0.0159) 
  
State Aid District 0.0182 
 (0.0222) 
  
Federal Aid District 0.00532 
 (0.0113) 
  
Tax Rate District 0.0640*** 
 (0.0164) 
  
Instructional PPS 0.0514** 
 (0.0187) 
  
F 15.88 
N 6396 
Standard errors in parentheses 
* p<0.10, ** p<0.05, *** p<0.010 
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Figures 
Figure 1. – Illinois School District Revenue Sources 
 
Source: Illinois State Board of Education  
 
Figure 2. – Percentage of Illinois public school students who are low income  
 
Source: Illinois State Board of Education 
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Figure 3.    Average District-Level Per-Pupil Spending in State of Illinois 
 
Source: Illinois State Board of Education 
 
